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Ovonic NiMH EV and HEV Battery 
Technology for Military HEV Applications 


lvan Menjak 
Ovonic Battery Company 
Troy, Michigan 


Presented at 1999 Vehicle Technologies 
Alternative Propulsion Symposium 


May 4, 1999 
Dearborn, Michigan 


OVONIC NiMH EV BATTERIES 
13-EV-150 BATTERY MODULES 


Configuration 
Dimensions (LxWxH) 
Volume 

Weight 

Nominal Voltage 
Capacity (C/3) 
Energy 

Power (80% DOD) 


Specific Energy 
Energy Density 
Specific Power 
Power Density 


2-Day Charge Retention 


Cycle Life (DST) 


11-cell 
423x104x217 mm 
20S hs 

26 kg 

Tou V* 

150 Ah 

2.1 kWh 

6.5 kW 


80 Wh/kg 
215 WhIL 
250 Wikg 
675 WIL 
92% 


>600 


13EV150 Discharge at C/3 


Module Voltage (VY) 


Q 5 


MEETS USABC MIDTERM 
PERFORMANCE GOALS 


Q 100 
Discharge Capacity (Ah) 


Capacity = 150 Ah 
Specific Energy = 80 W/kg 
Energy Density =215 Wh/l 


150 200 
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Hybrid Drive Layout Options 


rc 
ik 
dons 
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Conventional 
Vehicle 


Range Dual Power . 
Mode Assist 


Extender 


Electric 
Vehicle 


Coupling Factor 
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OVONIC NiMH HEV BATTERY MODULES 


42-HEV-20 
10 cells 


7-HEV-28 
6 cells 


13-HEV-60 
11 cells 


28 Ah at 7 V > 20 Ah at 12 V 


60 Anat 13 V 


340 mm 
= 102 mm 
14 = 91 mm 


L 
OW 


240 mm 
= 102 mm 
H = 81mm 


L 
W 


A18 mm 
= 102mm 
119 mm 
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PERFORMANCE ADVANTAGES FOR HEV MODE | 
1. Gyelé Lite 


- improved cycle life with shallow cycles 
- improved cycle life with no overcharge 


2. Emomncy 


- ~100% coulombic efficiency 
- high efficiencies to >60C 


HYBRID ELECTRIC VEHICLE DEMONSTRATIONS 
OF OVONIC NICKEL-METAL HYDRIDE BATTERIES 


1995 PNGV FutureCar Challenge California State Univ., Chico 
Converted Saturn 
(2? Place) 


1996 PNGV FutureCar Challenge Lawrence Tech University 
Converted Ford Taurus 
(2° Place) 


1997 PNGV FutureCar Univ. of California, Davis 
Converted Ford Taurus 
(1*' Place, >60 mpg hwy) 


1998 Detroit Auto Show GM Show Vehicles 
- GM Series HEV 


- GM Parallel HEV 
- GM Fuel Cell HEV 


1992 Paris Auto Show Opel Fuel Cell HEY 


194 4 D etroct Pew cts S how Daimler Cheysler 


Jeep Comnarder 
Feel Cell HEV 
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6-V Module of 5 C-Cells: Capacity 


HIGH POWER OVONIC NiMH CYLINDRICAL CELLS 
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Testing 8V/4.8Ah Matrix of Bolder 1.0Ah 


Cells - 300 Amps Discharge 
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Power Blectrontés & Eiectridé Madram 


Overview: DOE’s Power Electronics 
and Electric Machines Program 


James Merritt 
Office of Advanced Automotive Transportation 
Office of Transportation Technologies 
Energy Efficiency and Renewable Energy 
U.S. Department of Energy 


May 4, 1999 


Drivers for Advanced Vehicle 
Technologies 


Source : EPA 
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Se ’ eye 
“== to increase the probability of program success 
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¢ Natural gas 

* Hydrogen 

¢ Dimethy! Ether 
¢ Ethanol 


¢ Battenes 


The Partnership for a 
New Generation of Vehicles 


Roser Ek Proms S Electnc Mane Frigg: 


Suppliers Government 
Universities Agencies 
Small Business (DOC Lead) 
Federal Labs 


Government 
Industry 
Partnership | , ) = 4 
(PNGV) Sg nee creme nel 
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Narrow the Concept 
Technology Vehicles 


Power Electronics: 
Key Enabling Technology 


Power Fléchrowes & Elect iad Machines 


Power Electronics & Motor Applications 
Electric Accessories Traction Motor & Controller 
12V & 42V 255V to 450V 


Electric Power 
‘Gelenans : fae | Se | Storage Interfaces 

. eS ee “s ae ee 42V/150V/350V 
42V & 350V a aoe € a = oe = 


Power conditioners and machines for Fue! cells (350V) , 
Generators (42V/150V/350V), ... etc. 


Integration of Power Electronics ts the key 
enabling technology for electrification of:vehicles. 


ta 


The Logical Transition to & 
Electric Drive 


Porcrr Electronics S Evrae Machine 


An ICE with an 42V, 5kwW Fuel Cell/EV with a 350V 
integral starter/ generator, Traction drive system 
at 40 kW a Light Hybrid. rated at 7OkW to 110kW. 


Electric A/C & P/S Electric A/C & P/S 
Options: 35% Options: 35% 
regeneration to 42V regeneration to 42V 
or 150V battery or 350V battery 


Power Electronic Module & 


i tromics SS Pict Mockim < 


Laminated Bus Bar and Integrated Passives 
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See PROTECTION 
Status OUT CIRCUITRY 


=> grated Cold Plate 
Coolant IN Power Interface BE thermal interface COOlant OUT 
§8 Control interface 


Purpose: to enable cost reduction through up-integration 
and packaging, in a manner that will allow the module to be 
used as a standard component. 


Specifications: 
_The Module Perspective 


: ¥. 
ORI trae Machines 


OQ The module should meet input impedance, voltage and 
current, 
1 Load impedance, voltage and current, and 


_J thermal, mechanical and radiation requirements for 
automotive applications. 


Thermal. Mechanical 
& Radiation 
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